Hydrolysis of cholesteryl ester in low density lipoprotein converts this lipoprotein to a liposome.
Previously, we isolated and characterized unique liposomal-like, cholesterol-rich lipid particles that accumulate in human atherosclerotic lesions. Human plasma low density lipoprotein (LDL) has a molar ratio of total cholesterol to phospholipid (3:1) similar to that of this lesion cholesterol-rich lipid particle. However, LDL is enriched in cholesteryl ester while the lesion lipid particle is enriched in unesterified cholesterol. To examine a possible precursor-product relationship between LDL and the lesion lipid particle, we hydrolyzed the cholesteryl ester core of LDL with cholesterol esterase. Cholesteryl ester hydrolysis occurred only after LDL was treated with trypsin. Trypsin pretreatment was not required for cholesteryl ester hydrolysis of LDL oxidized with copper, a treatment that also degrades apolipoprotein B, the major protein moiety in LDL. In contrast to greater than 90% hydrolysis of cholesteryl ester in trypsin-cholesterol esterase-treated or copper-oxidized LDL, there was only 18% hydrolysis of cholesteryl ester in similarly treated high density lipoprotein. With a limited 10-min hydrolysis of LDL cholesteryl ester, LDL-sized particles and newly formed larger flattened films or discs were present. With complete hydrolysis of LDL cholesteryl ester, LDL particles converted to complex multilamellar, liposomal-like, structures with sizes approximately five times larger than native LDL. These liposomal-like particles derived from LDL were chemically and structurally similar to unesterified cholesterol-rich lipid particles that accumulate in atherosclerotic lesions.